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Abstract: Schizophrenia is a severe psychiatric disorder marked by disruptions to emotional 
balance, cognition, and perception. As with many psychiatric disorders, no single cause has been 
associated with the observed symptoms. These symptoms are qualitatively disparate, and 
therefore do not readily suggest any common neural mechanisms. Genetic, experiential, and 
environmental factors have been found to correlate with schizophrenic symptoms, but a 
consensus on how such factors trigger symptoms has proven elusive. However, abnormalities in 
the cortico-reticulo-thalamic circuit are observed in patients with schizophrenia and in animal 
models of the disorder. Here we integrate these findings by simulating a formal circuit model of 
interactions among cortex, thalamus, and the thalamic reticular nucleus (TRN). To demonstrate 
how the model behaves in both normal and abnormal modes, we simulated behavioral tasks that 
require smoothly tracking a moving stimulus across a stationary background of distracters. Eye 
movements patterns in such tasks distinguish schizophrenic patients from healthy controls. In 
schizophrenic patients, ocular tracking attempts exhibit many discontinuities, which entail 
frequent catch-up saccades. In the model, TRN neurons enable lateral inhibition of 
thalamocortical neurons, which - if strong enough - mediates maintained target selection and 
suppression of distracters. Local inhibitory interneurons in cortex regulate the strength and 
spread of corticoreticular and cortico-thalamic excitation, and thereby the net strength of lateral 
inhibition. Our simulations show that weakened inhibition, from cortical interneurons or TRN 
neurons or both, can lead to discontinuities of smooth tracking that necessitate frequent catch-up 
saccades. Abnormal oscillatory modes in the thalamus and TRN, such as sleep-related rhythms 
intruding into the waking state, can also disrupt lateral inhibition and thereby lead to abnormal 
tracking. If the disordered circuit mechanisms that render tracking discontinuous also act at 
higher levels of the cognitive hierarchy, they may help explain schizophrenics' disrupted ability 
to maintain attention on a single organizing representation or theme across the distracting 
thoughts that often emerge during language production and other rule-guided performances. 
Thus, the model specifies possible causal mechanisms by which abnormalities in the cortico-
reticulo-thalamic circuit may contribute to common behavioral symptoms of schizophrenia. 
